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Adjacent the opposite end of spindle ! is a 
collar 4 similar to collar 2, same having a conical 
recess 4« in its inner end. A nut § is provided 
on the threaded portion !/) of spindle ! and is 
locked in position by set screw $. Around spindle 
! between the nut § and the collar 4 is a spring 
7, normally urging collar 4 towards the collar 2, 
for the purpose hereinafter described. 
Around spindle ! between the collars 2 and 4 
is an annular series of blades 8, three being 
shown in Fig. .. As shown more particularly in 
Figs. 2, 5, 6 and /, the blades 8 are arcuate in 
cross section, the inner surfaces conform.ing in 
curvature to that of the spindle !, as shown n 
Fig. .. On the under side of each blatW8 ai tïe 
center thereof are spaced aligned inclined ribs 
8« having their inner lower edges shaped to con- 
form with the shape of the inclined grooves !c 
ir spindle !, the ribs 8« conforming in spacing 
and width to the grooves !c, as shown in Fig. 1. 
The ends of blades 8 are oppositely beveled as 
af 8b to conform with the conical recesses 2« 
and 4« of the collars 2 and 4, the conical re- 
cesses engaging the inclined ends 8b whereby the 
annular series wfll be yieldably positioned around 
the spindle by action of the spring 7. 
The outer side edges of each of ttië blades 8 
may be recessed as at 8c, although the fecesses 
maF, if desired, be omitted. As shown in Fig. 7, 
the outer surface of each blade 8 preferably has 
a series of shafiow holes Sg in which suction is 
set up fo assist in retaining the cylindrical flex- 
ible abrasive sleeve 9 on the assembly of blades 
whën placed thereon, the abrasive sleeve 9 being 
of length conforming with that of the blades 8. 
The holes 8 will serve, by suction, to maintain 
-the abrasive cylinder 9 on the blades to prevent 
slippage or. shifting during the honing operation. 
By the ab0ve constructio n, when the nut 3 is ro- 
tated relative to the spindle !, the collar 2 will 
. be Shlfted towards the collar 4, which will yield 
under pressure Of spring 7 and the series of 
blades 3 Will be shifted axially of spindle !, 
causing the inclined ribs 3a to ride upwardly in 
their inclined slots !c.in the spindle whereby the 
diameter of the hone will be enlarged. 
The abrasive coated sleeves 9 may be made of 
any suitable material whose surface is c0ated 
 with abrasive. Ribs 9x (Fig. 10) may be pro- 
. vîded in the bores of the sleeves 9 to engage the 
grooves 3c in the blades (Fig. 2) fo prevent the 
sleee from turning on the hone during opera- 
 tiOn thereof.. The use of the flexible abrasive 
' sleeves 9 as a cutting tool makes if possible fo 
' use a relatively long spindl e and blades since the 
blades 3 themselves may be made thicker than 
: those which carry stone hone sections, and the 
' thicker blades are obviously more rigid through- 
out. their length. The use of the sleeves 9 also 
provides for greater accuracy since wear thereon 
is relatively even and the diameter of the hone 
will remain substantially uniform. Aworn 
sleeve 9 may be quickly and easily replaced by a 
new one, thus making my hone economical to 
use. The sleeves 9 are readily available in vari- 
ous diameters for use on the saine hone when 
adjusted to corresponding diameters, and thus 
the hone is hot limitd to use with sleeves of only 
one diameter. 
In Figs. 11, 12 and 13 a modification is shown 
in which the blades ! 0 as i n the preceding figures 
have beveled ends and have the inclined ribs on 
their under sides. In this modification, however, 
the outer face of each blade !0 is provided with 
a shallow V-shaped helical groove !0a though- 
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out its length, the pitch being relatively small as 
indicated in Fig. 11, and the groove !0a pre- 
paring the surface of the blades !0 for the ce- 
ment which secures an arcuate-shaped stone 
5 hone !! thereto, the assembly of stones !! when 
the blades !0 are fully contracted around the 
spindle !. forming a substantially cylindrica 
. surface, as shown in Fig.-i3. 
In Figs. 14, 15 and 16 a furher modification 
!0 is shown in which the blades !2 are generally 
similar to those in the preceding modificatio 
with the exception that their outer surfaces are 
- provided with oppositely extending helical shal- 
low V-shaped grooves !2a and !2b respectively, 
15 as Shown in Fig. 14, adapted fo prevent turning 
  of the abrasive coated sleeve !3 mounted around 
 the blades !2, the grooves !2a and !2b replacing 
the holes 3g in the blade shown in Fig. / but 
serving the saine purpose. 
2O I do hot limit my invention to the exact form 
shown in the drawings,_ for obviously changes 
may be made therein within the scope of.. the 
claires. 
 I claim: 
25 1. An «dustáble hone, comprising .a spindle 
of Substantially uniform cross-sectional size and 
shape thr0ughout ifs length and having an annu- 
" lár series of spaced aligned grooves therein hav- 
ing their bottoms inclined in the same direction 
30 and tisposed ci the same angle fo the axis ofthe 
spindle; and annular series of blades around the 
spindle having their inner faces conforming with 
the shape of the spindle, each blade having a 
series of axially disposed «ligned ribs on its inner 
35 face engaging the sides and bottoms of their 
related grooves, said ribs having their inner faces 
inclined in the same direction as and at the same 
angle s the bottoms of the grooves; said series- 
 of blades when in fully retracted positionform- 
40 ing a substantially cylindrical surface, means 
yieldably maintaining the blades-.positioned 
around the spindle while permitting the blades 
to be simultaneously, shifted axially, of the spindle 
to vary the diameter of the hone; and abrasive 
45 member carried by the blades; said blades having 
helical grooves in their outer faces of relatively 
small pitch; and said abrasive member compris- 
ing Stone hone sections adhesively secured to 
their respective blades and together forming a 
5O cylindrical abrasive surface whên the blades are 
fully retracted. 
2. An ad]ustable hone comprising « cylindri- 
cal spindle of substantialy unifora size and hav- 
ing an annular series of spaced aligned grooves 
55 therein having their bottoms inclined in the same 
direction and disposed et the same angle to the 
axis of the spindle; an annular series of blades 
around the spindle having their inner and outer 
faces conforming with the curvature of the 
60 spindle, each blade having a series of «xially dis- 
posed aligned ribs on its under side engaging the 
sides and bottoms of their related grooves, said 
ribs having their irmer faces inclined in the same 
direction as and ai the same angle as the bottoms 
65 of the grooves; means yieldably maintaining the 
blades positioned around the spindle while per- 
mitting the blades to be simultaneously shifted 
axially of the spindle to vary the diameter ofthe 
hone; an abrasive member carried by the blades; 
70 Said blades having helical grooves in their outer 
faces Of relatively small pitch; and said abrasive 
member comprising stone hone Sectïons 
hesively secured to their respective blades and 
itogether forming a cylindric«l ,abrasive-surface 
75 when the blades are fully retracted.  - 
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3. An adjustable hone, comprising a spindle 
of substantlally uniform cross-sectional slze and 
shape throughout ifs length and having an «nnu- 
lar series of spaced aligned grooves therein haï- 
ing their bottoms inclined in the same direction 
and disposed at the saine angle to the axis of the 
spindle; an «nnular series of blades around the 
spindle having their inner faces conforming wlh 
the shape of the spindle, each blade having a 
series of axially disposed aligned ribs on ifs inner 
face engaging the sides and bottoms of thelr re- 
lated grooves, sald ribs having their inner, faces 
inclined in the saine direction as and af the saine 
angle as the bottoms of the grooves; said series 
of blades when in fully retracted position form- 
lng a substantially cylindrical surf«ce, mçans 
yieldably maintaining the blades posltlned 
around the spindle while permlttlng the blades t 
be slmultaneously shifted axially of the spindle 
to vary the dlameter of the hone; n abrçsive 
member carried by the blades; and said abrasive 
member comprising stone hone sections secured 
to their respective blades and together forming a 
cylindrlcal abrasive surface when the bldes are 
fully retracted. 
4. An adjustable hone comprising a cylindrical 
spindle of substantially, unlform slze and having 
an annuler seriis of spaced aligned grooves 

thereln havlng thelr bottoms lnclined in thë sme, 
direction and disposed af the saine angle to the 
axls of the splndle; an annular series of blades 
around the spindle having their Inner end outer 
5 faces conforming with the curvare of the 
spindle, each blade havlng a series of,axlally dis- 
posed allgned rlbs on ifs under side engaging the 
sides and botoms of thelr related grooves, sald 
ribs having their inner faces inclined in the saine 
10 direction as and af the saine angle as the bot- 
toms of the grooves; meansyleldaby.maintain- 
ing theblades positloned around th e splndle whlle 
permitting the blades to be simultaneously shlft- 
ed axi«lly of the splndle to vary the diameter 
15 of the hone; an abrasive member Crried by the 
blades; and sald abrasive member comprising 
stone hone sectlons secured to their respective 
blades and together forming a cyllndrical 
abr«slve surface when the blades are fully re- 
20 tracted. 
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